Building on systems theory and the economics of law, this paper argues that evolutionary models can explain certain features of common law reasoning, in particular the way that the doctrine of precedent operates to combine stability with change. The common law can be modelled as an adaptive system which coevolves with its environment, which in this context consists of the political and economic systems of a given society. The common law responds to signals from the economy and from politics ('cognitive openness'), while retaining its distinct mode of operation ('operative closure'). A version of the variation, selection, retention algorithm operates at the level of legal decision-making. Theories of legal evolution which stress selection and variation at the expense of inheritance describe only part of the process of legal change and are prone to teleological accounts of evolution to efficiency. Focusing on inheritance or retention helps us to see that the common law can only be qualifiedly adaptive, at best, and that many inefficient rules will persist and survive even in the face of selective pressures. The relevance of this approach is illustrated by an examination of the leading decision in the English (and Scottish) law of tort (or delict), Donoghue v. Stevenson, and its implications for some influential accounts of legal evolution, including legal origin theory, are explored.
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Introduction
The aim of this paper is to consider the relationship of evolutionary thought to the development of the English common law, and in doing so to examine a theme which is in some ways the inverse of the first, namely the idea of the common law as an illustration of or model for wider evolutionary processes at work in society. A theory can be thought of as 'evolutionary' if it does one or more of a number of things: in particular, if it shows how information is stored and transmitted over time through certain forms; how those forms respond to changes in their environment, in the process altering the content of the information that they preserve; and how the resulting process lead to a series of alignments between function and form, on the one hand, and form and environment, on the other. The Darwinian theory of evolution, in the version associated with the modern evolutionary synthesis in the biological sciences, explains how information which equips organisms for survival in the natural world is embedded in and replicated through genetic material (DNA); how organisms' differential survival rates lead, in the course of a number of generations, to the persistence of certain physical traits and, consequently, certain genetic structures, at the expense of others; and how, through such 'natural' selection, organisms, and by implication the genes they carry, become adapted to their physical environment. 1 The process is self-generating in the presence of mechanisms of retention or inheritance (the storing and replication of genetic information contained in DNA), variation (which could, at its simplest, be generated through random 'errors' in the copying process when DNA is transmitted across generations, but could be more systematic) and selection (the influence of environmental factors on the differential survival and reproduction rates of organisms). When mutations which survive the selection process become heritable by some means, the cycle begins again.
The process of evolution through variation, selection and retention ('VSR') is not unique to the natural world. 2 We know from the foundational contributions to systems theory that it occurs in the social realm 2 and specifically within legal systems, where it is present in juridical practices and language. 4 Exploring the evolutionary aspect of juridical thought is interesting not just because it provides an opportunity to study the operation of the VSR 'algorithm' in a societal, as opposed to a natural, setting, but because it may tell us something about the social ontology of law, that is, the nature of law as a social discourse and practice. 5 The first step in the analysis is to consider how far common law method, as applied by the English judges, can be said to be evolutionary in the sense just described. Explicit reference to theoretical paradigms drawn from outside legal analysis is rare in English judicial practice, as it is elsewhere, but the language used by English judges reflects their perception of the need to reconcile stability with adaptability in the development of the common law, an essentially evolutionary perspective on the law. Another idea which the English judges have recognised and have from time to time attempted to realise through their judgments which has an evolutionary dimension is that the common law is embedded in and responds to social practice. Section 2 below explores these themes, using as a case study the use of evolutionary language in arguably the most significant instance of judicial innovation in modern English private law, the 1932 decision of the House of Lords in Donoghue v. Stevenson. 6 In section 3 the focus shifts to the uses made of the common law as a model of an evolved social order in contemporary economic and political theory. The common law has been variously identified with beneficial properties of 'spontaneous order' (Hayekian political economy), 'evolution to efficiency' (neoclassical law and economics) and 'legal origin' (new institutional economics). Influential as these theories are, they often seem far removed from the everyday empirical reality of the common law, which consists just as much of the unruly growth of the 'bramble bush' 7 as it does of an optimally well-adjusted social order. 8 If the theoretical idealisation of the common law seems to lack a firm empirical foundation, perhaps it is also the case that these accounts of legal evolution have failed to come to terms with the contingency which is present 3 in modern evolutionary theory, as it is of the common law itself. Section 4 develops this theme and section 5 concludes.
2.
Evolution in the common law: judicial language and practice A working definition of common law method is that legal rules emerge from the decisions courts reach and the reasoning they use in the course of resolving particular disputes. The process of rule formation is by no means completely spontaneous if that is taken to mean unstructured or undirected. It rests on the meta-rule of 'precedent', or stare decisis: like cases must be decided alike. This is both a principle of justice, implying equal treatment under the law, and a basis for enabling the law to evolve in response to social change.
The doctrine of precedent, so described, is multi-functional. It allows both for the stabilisation of legal rules (in evolutionary terms, 'retention' or 'inheritance'), and also for their modification (evolutionary 'variation'). As Karl Llewellyn observed, the common law doctrine of precedent somehow accomplishes 'at once stability and change'.
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As Llewellyn explained, precedent is a flexible tool. It allows the court to disapply or narrow down a rule on the grounds that the facts of the case before it are materially different from those of earlier cases that are claimed to be relevant authorities. Llewellyn called this the doctrine of precedent in the 'strict' sense and it is associated with the technique of 'distinguishing' decisions by reference to their factual content. 10 The rule generated by a decision is specific to and delimited by the facts which are deemed to be critical to the determination of the case, initially by the court deciding the case, but subsequently by later courts, which may take a different view of which facts were critical, in so far as they are allowed to by the rule of hierarchy which states that a lower court should generally defer to a higher one. Either way, the rule is coterminous with the grounds of or basis for court's decision, the ratio decidendi. In a sense, the rule generated by a case is the ratio.
Precedent may also enable a court to extend a rule to meet the circumstances of the case before it. Llewellyn called this the 'loose' view of precedent, and argued that it often worked simultaneously with the 'strict' version when a court was disposing of a case. The conjunction of the loose and strict views allowed the common law to maintain its continuity while also adjusting to new fact situations:
'What I wish to sink deep into your minds about the doctrine of precedent […] is that it is two-headed. It is Janus-faced. That it is not one doctrine, or one line of doctrine, but two, and two which applied at the same time to the same precedent, are contradictory of each other. That there is one doctrine for getting rid of precedents deemed troublesome and one doctrine for making use of precedents that seem helpful. That these two doctrines exist, side by side. That the same lawyer in the same brief, the same judge in the same opinion, may be using the one doctrine, the technically strict one, to cut down half the older cases that he deals with, and using the other doctrine, the loose one, for building with the other half. Until you realise this you do not see how it is possible to avoid the past mistakes of courts, and yet to make use of every happy insight for which a judge in writing may have found expression.'
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The common law may be said to be 'adaptable' in the sense of accommodating new fact situations. When applying the loose version of precedent, a judge can work with the reasoning and language of earlier judgments even, on occasion, 'wholly without reference to the facts of the case which called the language forth'. 12 However, it is not endlessly adaptable. The common law court is constrained by the meta-rule of precedent to find a way to fit a novel decision as far as possible into an existing concept or principle. Even or especially when a rule is varied or a new rule articulated, it is necessary to justify that step by drawing on the language of an earlier decision. In this way the doctrine of precedent seeks to ensure the continuity of the common law. 'Inheritance' or 'retention' in the evolutionary sense of these terms implies such continuity. At the point when a rule is applied to a given set of facts, the conceptual language underpinning the rule is carried over into the new decision. The rule may change, but the modification must be consistent with, and justifiable by reference to, the conceptual material which the court has available to it from earlier decisions.
There are almost countless examples of the doctrine of precedent in action that could illustrate the evolutionary character of the common law. The decision of the House of Lords in Donoghue v. Stevenson 13 is familiar to students and practitioners of the English (and Scottish) common law, but its multi-layered judgments may repay further analysis, when considered from the point of view of an evolutionary analysis. Prior to this decision, English law did not recognise a general principle of liability in tort for physical harm caused by a negligently manufactured product (the Scottish law of delict followed the same approach). There were a few isolated instances in which manufacturers of products deemed 'dangerous in themselves', such as loaded guns, had been held liable for injuries to third parties, but the point of these categories was the supposedly exceptional nature of the products concerned.
14 Also standing in the way of a successful claim was a doctrine formulated in the course of the nineteenth century, according to which the rule of privity of contract prevented any action against a manufacturer or other supplier of goods or of premises, such as a builder or landlord, by a third party for loss arising from a breach of the original contract of sale or lease.
. 15 The facts of Donoghue v. Stevenson clearly raised the issue of the availability of a tort-based claim for damage caused by a defective product, which in this case took the form of contaminated food (the celebrated bottle of ginger beer with a snail inside it) which was purchased for the use of the plaintiff or, more precisely (as this was a Scottish case), the pursuer, by another. She suffered physical harm (gastro-enteritis) as a result of drinking the contents of the bottle before realising that it was poisoned (the bottle was opaque and she drank part of the contents before pouring the rest into her glass). The case was argued on assumed facts, one of which was that the manufacturer must somehow have been at fault in the preparation of the product. The House of Lords held in favour of the appellant (as she was at this stage in the proceedings) by a bare majority, and only two of the three majority judges articulated the principle of the manufacturer's duty of care to the ultimate consumer in the terms which were later to become well established. 16 Lord Buckmaster's dissenting opinion lays out precisely the argument for continuity in the application of the law. He begins by denying that the common law can be modified simply to meet the needs of policy:
'The law applicable is the common law, and, though its principles are capable of application to meet new conditions not contemplated when the law was laid down, these principles cannot be changed nor can additions be made to them because any particular meritorious case seems outside their ambit.'
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Later in his judgment he points out the inconsistency with earlier decisions which would arise if the court were now to find in the appellant's favour: 'Were such a principle known and recognized, it seems to me impossible, having regard to the numerous cases that must have arisen to persons injured by its disregard, that, with [one exception], no case directly involving the principle has ever succeeded in the Courts, and, were it well known and accepted, much of the discussion of the earlier cases would have been a waste of time […]' 18 Additionally, he points to the conceptual clarity of the established position, which is based on maintaining a clear division between claims in contract and claims in tort:
'The principle contended for must be this: that the manufacturer, or indeed the repairer, of any article, apart entirely from contract, owes a duty to any person by whom the article is lawfully used to see that it has been carefully constructed. All rights in contract must be excluded from consideration of this principle; such contractual rights as may exist in successive steps from the original manufacturer down to the ultimate purchaser are ex hypothesi immaterial. Nor can the doctrine be confined to cases where inspection is difficult or impossible to introduce. This conception is simply to misapply to tort doctrine applicable to sale and purchase.' 19 Conversely, doctrinal inconsistency would flow from a decision for the appellant, stemming from the difficulty of setting any limit to the liability which would thereby be created:
'The principle of tort lies completely outside the region where such considerations apply, and the duty, if it exists, must extend to every person who, in lawful circumstances, uses the article made. There can be no special duty attaching to the manufacture of food apart from that implied by contract or imposed by statute. If such a duty exists, it seems to me it must cover the construction of every article, and I cannot see any reason why it should not apply to the construction of a house. If one step, why not fifty ?' 20 At no point in his judgment does Lord Buckmaster refer directly to economic arguments, based on the likely costs to defendants or the wider social cost to the community of introducing a novel form of liability, for rejecting the claim, except to refer to an earlier Scottish decision in which a judge had described the idea that manufacturers of products should be liable to members of the public as 'little short of outrageous'. 21 Aside from this, Lord Buckmaster's only reference to policy considerations is the passage, quoted above, in which he refers to the claim as 'meritorious' only to reject this as insufficient grounds for a holding in the appellant's favour.
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The leading majority judgments of Lords Atkin and Macmillan are notable for presenting what was clearly a radical departure in the content of private law as an entirely natural development which was prefigured in earlier judgments. 23 According to Lord Atkin, none of the earlier judgments appearing to negative liability covered the case before the court, since the necessary elements of a duty of care of negligence were, in one way or another, absent. This part of his judgment consists of narrowing down the earlier authorities (precedent in its 'strict' sense): 'It will be found, I think, on examination that there is no case in which the circumstances have been such as I have just suggested where the liability has been negatived. There are numerous cases, where the relations were much more remote, where the duty has been held not to exist. There are also dicta in such cases which go further than was necessary for the determination of the particular issues, which have caused the difficulty experienced by the Courts below. I venture to say that in the branch of the law which deals with civil wrongs, dependent in England at any rate entirely upon the application by judges of general principles also formulated by judges, it is of particular importance to guard against the danger of stating propositions of law in wider terms than is necessary, lest essential factors be omitted in the wider survey and the inherent adaptability of English law be unduly restricted. For this reason it is very necessary in considering reported cases in the law of torts that the actual decision alone should carry authority, proper weight, of course, being given to the dicta of the judges.' dismissed as disclosing no clear principle, or, alternatively, a principle which, in the light of the facts of the current case, can no longer be regarded as coherent: thus the distinction between cases 'where the thing is dangerous' and those in which it 'belongs to a class of things which are dangerous in themselves' is rejected as meaningless. 26 Both he and Lord Atkin are able to sidestep the 'privity of contract fallacy' without much difficulty. 27 Each judge then goes to some length to show that a principle justifying a finding of liability in the present case can be discovered from earlier case law (Llewellyn's 'loose view' of precedent). 28 US decisions 29 and legal treatises are also relied on.
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There is nothing especially unusual about the analysis of judicial precedents in Donoghue v. Stevenson. What marks it out as an exceptional decision from the point of view of common law method is the explicit consideration of the law's capacity to evolve, that is, to display adaptiveness in the face of a changing technological and social environment. Lord Atkin is completely aware that the court is being called on to develop the law in a way that will make it responsive to social change. Thus the question of whether a manufacturer owes a duty of care to an ultimate consumer of a product with the potential, if defective, to cause injury to health, is, he suggests, 'important both because of its bearing on public health and because of the practical test which it applies to the system under which it arises' 31 -this elliptical expression apparently referring to the legal system itself being tested. He later refers to the law itself suffering from a 'grave defect' if the claim in the present case should be rejected, and to the desirability of finding a remedy 'where there is so obviously a social wrong'. 32 Lord Macmillan, similarly, refers to the law developing 'in adaptation to altering social conditions and standards'; legal principle must 'adjust and adapt itself to the changing circumstances of life'. 33 But such innovation is still to be understood, he suggests, in terms of the 'principles applicable to this branch of law which are admittedly common to both English and Scottish jurisprudence', 34 that is to say, it must be mediated by conceptual considerations.
In Donoghue v. Stevenson as in other great cases of the common law, there are elements of both 'stability' and 'change', but what is stable and what changes are not exactly the same. Pursuing the evolutionary logic of the VSR algorithm, we might say that what is retained is the underlying conceptual structure of the law, which preserves its essential continuity even as the rule which it underpins is being altered. This is analogous to the idea that in biological evolution, genetic structures change relatively little even as the physical traits common to a population of organisms defined by common membership of a species change over time in response to environmental pressures. Of course, genetic structures do change but only as a result of ex post selection processes. So, in the same way, legal concepts are often left relatively unmodified, even as rules themselves are being fundamentally altered. The selection process only operates indirectly on the concepts themselves; they are modified as particular rules are selected or deselected against the criterion of their compatibility with the environment.
the picture of what was actually before the court and can hold that the ruling made requires to be understood as thus restricted.' 35 In particular, the wider proposition associated with Donoghue v. Stevenson, Lord Atkin's 'neighbour principle', has not survived, being whittled down in later decisions by reference to different categories of harm, 'pure economic loss' being treated differently from physical injury and property damage, and the nature of the relationship between the parties, pre-tort relationships generally being more likely to generate a duty of care than relations between strangers. 36 While certain rules falling under the wide statements of principle made in Donoghue v. Stevenson have been accepted in later decisions, 37 others have been discarded. 38 As that process has unfolded, the conceptual core of the decision itself has been modified and refined; as certain rules have survived, the particular concepts they embody have gradually come to prevail over alternative formulations. But this process is only apparent with the benefit of hindsight. Environmental pressures may operate more or less directly on rules, but only inferentially or at one remove on the concepts or principles which form the core of juridical language.
Thus it is too simplistic to say that juridical language directly informs social practice, or a particular policy. It would be more accurate to say that, over time and across a large enough population of decisions, a degree of congruence between legal evolution and social change can be identified. At any given moment, however, the law may appear to be in a state of flux as different rules compete for influence, rules may seem to be inadequately matched to social needs, and concepts may appear incapable of supporting the changes in the law that policies enjoying wide support in society seem to require.
It would also be going too far to say that legal evolution straightforwardly reflects social change. Selection pressures such as those arising from litigation can be expected to give rise to the adjustment of legal rules to their social context over time. Thus the rise of industrial economies can, over the long run, be expected to lead to some alteration in the content of private law, in order to deal with risks and costs associated with such societies, including the harms arising from mass production of consumer goods. The volume and pattern of later citations to Donoghue v. Stevenson suggest that the decision might have had survival value because the proposition it advanced concerning manufacturer's liability for defective products was broadly compatible with developments in society which made the rule a workable one. The idea that enterprises should absorb certain costs arising from their activities is one which came recognized to be in this part of tort law as in other areas of private law in the middle decades of the twentieth century, at the point when vertically integrated industrial firms acquired the capacity to control the risks of production through managerial techniques and the ability to diffuse their liabilities through insurance. 39 However, care is needed when referring to the effects of ex-post selection in such terms. The timing and detail of change may turn on random events. Why English (and Scottish) law should have taken a decisive turn in 1932 as opposed to 1912 or 1952 is not clear until some contingent aspects of Donoghue v. Stevenson are borne in mind. The courts react to the disputes which come before them, and it took the determined persistence of a Glasgow-based claimants' law firm to set in motion the process which brought Donoghue v. Stevenson before the House of Lords, only after earlier attempts by the same law firm to bring the matter to the attention of the appellate courts had ended in failure. 40 If the timing of legal change is often a matter of chance, the direction which the law takes may, nevertheless, be structured in a more systematic way, that is to say, by the path on which existing decisions have previously set it. 41 The process of selection in the common law works ex post; it can only operate on the existing stock of precedents, that is to say, on mutations or variations thrown up by earlier decisions of the courts. One of these mutations, or a group of them, may end up being selected for survival by a later court because it fits the needs of the time, as reflected in the facts of the case which the court must now decide. But the range of mutations is not infinite. It is constrained by the need for stability and continuity in the law. Mutations only occur round a relatively narrow set of doctrinal issues, leaving the conceptual core of the law mostly intact. If this were not the case, it is not just the stability of the law which would be lost. The law's autonomy, that is to say, its separation from the political and economic environment, would be undermined.
To see the problem this way is to appreciate the role of boundary conditions in the law. The legal system must have criteria for judging what is a legal rule and what is not, for differentiating between legal norms on the one hand and social or economic policy on the other, if the continuity of the legal order is to be maintained. In systems-theoretical terms, the law must be 'operationally closed' if it is not be dissolved into an alternative social system such as that of the economy. 42 Thus a new rule, a 'mutation', can only be selected for survival if it is one which can be explained in terms of established doctrinal structures of juridical thought. Concepts, in this sense, are the institutional or linguistic equivalent to genetic material in the biological realm.
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Finding a doctrinal justification for a new rule and maintaining the autonomy of juridical thought in the face of external political or social forces are two sides of the same coin, as Lord Buckmaster's complaint in Donoghue v. Stevenson, that the majority was in danger of modifying the content of private law merely because it thought the claim was 'meritorious', 44 makes clear. It is open to question whether the doctrinal solution found by the majority judge was really as obvious or as well established as they claimed it to be, and over seven decades of highly contested case law since the decision in that case are ample testimony to the conceptual uncertainties which it ushered in.
A concept as open-ended as 'duty of care' may be useful for allowing the law maximum flexibility to adapt to social change. 45 However, a legal concept such as this, which even makes an explicit but unexplained reference to 'policy' as part of its definitional structure, 46 provides very a thin veil of protection indeed for legal autonomy. There is a certain irreducible trade-off between the adaptability and autonomy of the common law.
3.
Legal evolution as a model for social order
How does the practice of the common law compare to the way it has been theorized in contemporary social thought? Three currently influential theories -Hayekian political economy, neoclassical law and economics, and new institutional economics -present the common law as an evolved social order with beneficial properties. These properties derive from what is seen as the spontaneous and non-directed nature of change in the common law. The common law is seen as the natural complement to market-based systems of economic organization and hence to the promotion of economic efficiency, as well as to the preservation of personal freedom and autonomy in economic decision making.
Hayek's theory of the common law as spontaneous order
In F.A. Hayek's account of the legal system and its relationship to the economy, private law and the market are both instances of a 'catallaxy' or 'spontaneous order'. 47 A catallaxy, which is contrasted to a 'made order' or 'taxis', is an order constituted by the decentralized interaction of its constituent elements. One definition of such an order is that it is 'a state of affairs in which a multiplicity of elements of various kinds are so related to each other that we may learn from our acquaintance with some spatial or temporal part of the whole to form correct expectations concerning the rest, or at least expectations that have a good chance of being proved correct'. 48 There is no centralized direction or command; the individual parts act on the basis of their own autonomous motivation or impulse. This in itself implies a certain regularity and predictability: 'the formation of spontaneous orders is the result of their elements following certain rules in response to their immediate environment'. 49 Macro-level 15 patterns and structures can emerge but do so in an open-ended way, which cannot be foreseen in advance. The virtue of a catallaxy is that it permits the mobilization of private knowledge for the benefit of all actors: 'very complex orders, compromising more facts than any brain could ascertain or manipulate, can only be brought about by forces including the formation of spontaneous orders'. 50 In a market order, prices emerge as a result of the spontaneous interaction of supply and demand, that is to say, on the basis of individual decisions to buy and sell. There is no need for a central planner to set prices, and if one attempted to do so it could not improve on the allocation made by the market. A made order, which is purpose orientated and involves conscious planning, cannot mobilise the private knowledge of actors to the same degree as a spontaneous one. Price-fixing, in so far as it interferes with autonomous action, would actively undermine the operation of the market, in the sense that prices would not reflect actors' private knowledge to the same extent.
The common law is also a catallaxy because rules emerge spontaneously from the decisions of courts deciding particular cases. Just as centralized regulation prevents the market from working, so the intervention of consciously planned law ('thesis') into the spontaneous order of the common law ('cosmos') reduces the informational content of legal rules. The effect is to reduce the effectiveness of the law as a mode of coordination.
Hayek combines his accounts of the common law and the market to suggest that as spontaneous orders, they are mutually supportive. The market depends on the rules of private law, the 'abstract rules of just conduct', the rules of contract, property and tort, to protect the autonomy of market actors. 51 Hayek accepts the need for a state with the powers to enforce its norms through coercive force, but such coercion is justified by the need to maintain private autonomy and freedom of action. Some purposeorientated law making is permitted if it has the effect of upholding or codifying the abstract rules of just conduct. 52 Such an effect, however, is to be distinguished from the role played by 'public law' in seeking to reverse the effects of market allocations through regulation or redistribution. 53 Similarly, attempts to 'improve' market outcomes through targeted regulatory intervention are generally counter-productive. 54 Hayek's theory is evolutionary in the sense, firstly, of identifying the knowledge-retention properties of spontaneous orders as one of their principal features. Secondly, it proposes a set of mechanisms by which order or stability at a macro level can emerge without the need for centralized direction. As a normative theory, Hayek's account implies that rules which grant freedom of action to individual agents are not just compatible with effective macro-level coordination, but are inherently more likely to produce enduring social order than rules which purport to direct outcomes from a position of centralized authority.
In Law, Legislation and Liberty, his last major work and his most extended treatment of the theory of social order, Hayek contrasted 'public law' to 'private law', not the 'common law', and his remarks about consciously created private law are consistent with the idea that the civil law codes could have been just as important as the English judge-made law in giving expression to the abstract rules of just conduct at the point when they supported the emergence of industrial market economies in the nineteenth century. 55 The association of the idea of spontaneous order with the common law as such was made by later authors purporting to apply Hayek's theory. 56 If we take Hayek's account of private law to refer at least in part to the judge-made common law, there are many elements that we can recognize from empirical observation or experience of the English common law. Hayek did not attempt to portray spontaneous orders as rule-free. The common law method is structured by the meta-rule or doctrine of precedent, which has itself evolved, but is a source of stabilization precisely because of the regularity it imposes on judicial decision making.
Order produces further order. However, in doing so, it can lock the law into an evolutionary path that is far from optimal. Hayek's theory, no matter how elegant, does not come to the terms with the historical reality of a common law system which has produced any number of evolutionary dead ends. Throughout its history, the path of the common law has had to be redirected by legislative interventions, and statutes, in turn, have repeatedly acted as catalysts for the development of judge-made law. 57 In areas of the law governing economic activity, such as employment law and company law, the interaction of common law with statute, rather than the isolated evolution of judge-made law, is the norm. 58 A case can be made for saying that systems which combine the emergent legal order of judge-made law with periodic statutory interventions have an evolutionary advantage over those which rely exclusively on the courts. In practice all legal systems of developed economies, whether of common law or civil legal origin, combine judge-made law with codes or statutes in some way or another.
Neoclassical law and economics: the evolution to efficiency of the common law
For writers in the neoclassical law and economics tradition, it is a given that the common law produces efficient rules, whereupon the issue arises of how to explain this outcome. The assumption is questionable if not simply false, yet in part because of influence of certain foundational works, 59 it has shaped a significant literature. 60 The largely circular and in any case methodologically questionable argument that the common law is efficient because judges 'prefer' it to be so 61 appears to have fallen by the wayside. A more convincing and also more theoretically coherent argument is that the common law process contains an inherent tendency to produce efficient rules.
Explanations in this vein focus on the tendency for inefficient rules to be litigated away, leaving a core of efficient ones. George Priest's model along these lines applies a version of the VSR algorithm. Judges are as-sumed to decide cases at random or at least stochastically, producing a stock of precedents containing numerous potentially useful mutations, but also less useful ones. Those which are inefficient are, on average, more likely to be challenged through litigation. Litigation operates as a mechanism of ex-post, environmental selection; the efficient rules are those which survive the selection pressures.
Within the terms of Priest's model, it is not clear why litigation should select out those rules which lead to net welfare losses for society, or "social costs' in the sense used in Pigovian 62 and Coasean 63 welfare economics. It seems more plausible to model litigation as selecting out rules which minimize private costs, that is, rules which undermine the interests of the litigants. The common law is inherently more likely to produce rules which favour the interests of well-resourced litigants and repeat players such as insurers and business firms than those of society at large. 64 A separate criticism is that Priest's assumption that judges decide cases at random is misplaced. It should be borne in mind, however, that this is a simplifying assumption, designed to enhance the traction of the model; even if judges decided randomly, the model would still predict efficient outcomes. It is not strictly necessary for an evolutionary theory to assume random mutations. As we have seen, the evolutionary algorithm can work just as well with a directed or structured pattern to variation. What matters is that there is sufficient variation within the system; selection can only act on the set of available mutations.
The missing link in Priest's theory, instead, is the absence of any account of inheritance or retention. His model assumes that the common law is capable of producing an infinitely large set of mutations on which selection acts. In terms of the VSR algorithm, this is implausible. The need for continuity in the application of the common law, as an institutional equivalent to 'retention' in its biological sense, limits the possible set of variations. Mutations are possible on the margins of legal doctrine but frequent and fundamental changes are unlikely, unless the process of inheritance breaks down completely, which would happen if legal rules became indistinguishable from social norms or political directives. In that case it would no longer be possible to speak of legal evolution in any meaningful sense.
The logic of the VSR algorithm predicts a path-dependent process of legal change, with the content of the stock of precedents shaped by the type of cases litigated in the past. The persistence of inefficient rules is therefore likely. Without the corrective influence of legislation, the common law would stagnate and degenerate. Legislative rules, conversely, depend on judicial interpretation to give them meaning in particular contexts, and if they are adjust to changing social and economic contexts. Legislation rarely blocks off judicial creativity; rather, statutes operate as catalysts for new thinking. 65 Thus a combination of corrective statutes and adaptive judicial rule-making would seem to be more likely than judge-made law operating in isolation to lead to efficient rules.
Legal origin theory: the common law and economic growth
The third theory to promote the common law as a model of social order is legal origin theory. This theory argues that common law legal systems are more likely to produce market-supporting legal rules, and hence economic growth, than their civil law counterparts. 66 Legal origin theory stems from an initially empirical literature which reported evidence of systematic differences in the content of rules governing property rights and market regulation across the civil-law, common-law divide. Common law systems, led by English and American law, appeared to be more likely to generate rules protecting shareholder and creditor rights 67 , on the one hand, and favouring employers in the labour law context, 68 on the other. Because protection of shareholder and creditor rights was linked to differences in corporate ownership structures and to the availability of external finance to firms, it was thought that institutions supposedly associated with the common law as distinct from the civil law, including 20 judicial independence and respect for judge-made law, were likely to be responsible for superior economic outcomes. 69 Since the first legal origin studies appeared in the late 1990s, it has been shown that there is no systematic link between legal origin and economic growth, 70 and claims made for the superior properties of common law systems in the context of labour market regulation have, similarly, not been sustained. 71 These empirical findings, however, were arrived at after many economists had come to accept the economic superiority of the common law as a stylised fact, in need of a theoretical explanation.
A number of possible explanations have been offered with are consistent with the broadly new-institutionalist orientation of the legal origin literature. In contrast to the emphasis in neoclassical models on equilibrium and efficiency, the new institutionalist paradigm recognizes the role of lock-in effects and path dependencies in shaping legal change. The nature of a given country's legal institutions may be shaped by contingent events or choices from the past, including the effects of colonization and conquest, and decisions to adopt a particular code or country model at a pivotal stage in the host state's economic development. Because, for most countries, legal practices and methods were imposed from outside or adopted under circumstances where their long-run effects could not be anticipated, legal origin can be understood as a rare example of a truly exogenous institutional influence on the economy. 72 Two specific explanations for the supposed superiority of the common law are the so-called 'adaptability' and 'political' channels. According to the first of these, the common law is likely to produce more efficient rules because judge-made law is more responsive to changing social needs than legislation is. 73 This is essentially a reworking of Hayek's arguments about the experimentalist nature of judge-made law, or rather of his perceived arguments, since in his later work he explicitly accepted that planned legal change could be a valid means of giving institutional support to the abstract rules of just conduct, a position which would ac-cept the role played by the private law codes of the civil law world in underpinning market-based economic activity.
The second explanation is based on public choice theory, and posits that systems in which rules are derived mostly from judge-made law are likely to present fewer opportunities for rent-seeking. 74 The assumption that litigation is driven by efficiency whereas legislation is concerned with redistribution carries over some of the logic of the neoclassical model of evolution to efficiency, and is equally contentious in this context. At the very least the claim should be open to empirical testing rather than being asserted as an axiomatic truth.
The fundamental problem with the 'adaptability' and 'political' explanations is that they assume a binary divide between the common law and civil law systems which is a long way removed from the way they operate in practice. Common law systems (to be distinguished from the common law as judge-made law) are, in reality, considerably shaped by legislative norms, while judicial innovation is, conversely, a significant factor in the development of private law and commercial law in civil law systems. This is not to say that common law and civil law modes of reasoning are identical, simply that we have no convincing grounds for believing that common law methods are inherently superior to those of the civil law in underpinning economic development and growth. If we are to take seriously the idea that legal systems have evolutionary properties, we need to engage with the models of evolution which have been developed in the natural and behavioural sciences. The purpose of this exercise is not confined to exploring the possibility of metaphor or analogy, useful as that is. It is intended to throw light on the 'social ontology' of law, 76 and, in so doing, to contribute to a general theory of evolution, of which law provides one particular instance or illustration. 77 
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In nature, genes code for physical properties of organisms which have survival value in a given environment. Organisms are carriers or vehicles for genes across successive generations. Over time, genes which instruct successful physical adaptations on the part of organisms are more likely to persist than those which do not. There will therefore be a matching of the instructions contained in the genetic code to the physical features of organisms, on the one hand, and to those of the environment, on the other. As we have seen, 78 for the process to work there must be a mechanism for the inheritance of traits (retention), a degree of mutation in the copying of the code at the point of retention (variation), and sufficient environmental pressures to give rise to differential survival rates (selection). The resulting order is self-sustaining only when each of the three elements is present and when they operate together in repeated cycles of interaction.
When analogies are drawn between natural and societal evolution in the social sciences, the focus tends to be on the process of selection, with competition in markets most often being compared to environmental selection in nature. 79 A very few studies consider possible analogies to variation, in the form, for example, of the random mutations in judicial decision making which form part of Priest's model. 80 Even fewer analyses consider what the societal equivalents to retention or inheritance might be. Yet if the evolutionary model is to have any traction at all to the analysis of social order, a mechanism of inheritance must be identified.
In the case of legal evolution, it is not sufficient simply to point to the existence of stable legal rules. The issue is to explain how it is that rules are reproduced, for the most part, with fidelity and consistency, at the point when they are applied in individual instances. The answer appears to be that in legal discourse, rules are produced and reproduced by means of higher-level abstractions -'concepts', 'principles', or 'dogma' -which give the system as a whole a degree of stability and consistency which it would otherwise lack. 81 Higher-order concepts ensure that oth-erwise differentiated and individuated rules are linked together to form a coherent body of doctrine.
Genetic material consists of coded information that instructs adaptive physical traits. Pursuing the analogy between legal and biological evolution, legal concepts code for rules with adaptive societal properties, that is to say, rules which have proved useful in solving recurrent problems of social coordination. Concepts represent this information in a 'condensed' form. 82 Legal interpretation involves retrieving and applying ('decoding') this information in particular instances. The legal system is less a series of commands than a cognitive resource which underpins societal coordination.
To see the legal system as a cognitive resource is to present a type of 'existence theorem' which tells us some important things about the nature of legal rules, but leaves many more issues open for further investigation. It predicts that legal rules will co-evolve alongside changes in the economy and the political system and will be approximately aligned with them. Legal rules are likely to be generally adaptive in the sense of assisting societal coordination. However, the degree of fit between law and other social systems will be a loose one, thanks to the need for each system to maintain its own autonomy and boundary conditions.
Whether the legal system is in equilibrium with its environment at any given point is an open question. Disequilibria can be generated by stochastic events from outside the system, which reduce the adaptive value of earlier adjustments, and internally, as systems become detached from their environment through lock-in effects and path dependence. Evolutionary dead ends are entirely possible and may have to be corrected by targeted legal interventions through codes and statutes which may reframe the context of case law and alter its direction.
A further feature of an evolutionary model of law is that it says very little of the time period over which adaptation occurs. At any particular junc-ture the set of mutations will contain a certain proportion of 'errors' with limited adaptive value. How effectively and how quickly they are selected out will depend on the intensity of selective pressures, but this cannot be predicted or assumed a priori; it will be a function of more or less stochastic or contingent features of the external environment.
Moreover, it cannot be assumed that the optimal number of errors is zero or close to it. A sufficient range of mutations is needed in order to generate the variations on which selection can act. In a stochastic environment, a wide diversity of potential legal solutions to coordination problems offers a better prospect of evolutionary success.
In the light of these uncertainties, it seems wide of the mark to associate the evolutionary model of law with any particular substantive content for the contemporary systems of private law. The evolutionary model can just as well explain developments in the middle decades of the twentieth century which saw private law systems adjust to the context of modern welfare states and vertically integrated business firms, as it can legal responses to more recent trends towards polycentric models of governance and the fragmentation of the forms of production. Evolutionary theory can accommodate a role for legal origin in shaping economic development, but acknowledges the existence of multiple pathways to economic growth. The association of English-origin, common law systems with superior, in the sense of more pro-market, economic outcomes is as theoretically groundless as it is empirically unsupported. Evolutionary thinking may stress the limits of.
Attempts to use theories of evolution to justify particular normative programmes of law reform may be a distraction from more fundamental issues. The idea that legal evolution bears a family resemblance to the processes underlying the evolution of living systems is a compelling but challenging one. Is the resemblance anything more than conjectural? How might the claim be tested or verified? What are its implications for legal and social theory, on the one hand, and for evolutionary theory more generally, on the other? These questions cannot be answered here, but to pose them in this form is to suggest the possibility of a research project in which legal scholarship and research could be meaningfully engaged, as part of a wider effort involving the natural and behavioural sciences. This project would proceed on the basis that social evolution in general and legal evolution in particular may share certain structural features with the evolution of living systems, but cannot be understood solely in terms of genetic causes. The field of evolutionary studies might benefit from a closer study of developmental processes in contemporary societies and in recent historical periods for which data on societal environments are widely available, in contrast to periods for which such environmental data are almost completely lacking but which are intensively studied by reason of their assumed significance for human genetic evolution. 83 
Conclusion
This paper has argued that evolutionary models can explain certain core features of common law method, in particular the way in which common law reasoning combines stability and change. In the common law, order emerges from a mass of individual decisions in litigated cases. The common law thereby exhibits a general property of adaptive systems, which respond to signals from their environment, while retaining their autonomy and distinctive mode of operation. In contrast to models which stress the role of selection through litigation as the driving force behind the emergence of order in the common law, the analysis presented here has placed an equal emphasis on legal equivalents to variation (diversity of outcomes in judicial decision-making) and retention (conceptual continuity) within the evolutionary process.
This more complete analysis of the operation of the 'variation-retentionselection' algorithm in its legal setting has generated some important modifications of claims made for the efficiency of the common law. Common law rules may be approximately adaptive to their setting or context, but inefficient rules may persist, and disequilibria may be generated by lock-in effects, internally, and stochastic events, externally. This perspective helps to explain why, within common law systems, correction of error through legislation is often needed, even if that legislation, in turn, is often simply a catalyst for a further development of case law. It also suggests that scepticism concerning claims of the supposed economic advantages of common law method over civil law modes of reasoning is justified. Common law and civil law systems are all, to some degree, hybrids in which case law operates alongside codes and statutes. Additionally, claims to ground particular economic or legal policies in evolutionary thinking can be seen to be misplaced. Evolutionary models do not predict a particular path for economic development, and are compatible with a wide range of approaches to regulation and governance. Stripped of unwarranted normative connotations, evolutionary models of law have the potential to contribute to a wider interdisciplinary project, spanning the natural and behavioural sciences, which would aim to explain the origins of social order. This is a project to which legal scholars should seek to contribute, since legal systems provide a rich data source for studies of evolution in real time or in recent historical periods for which archival and documentary sources are widely available. The integration of legal analysis into evolutionary theory and into empirical studies of evolutionary change could thereby achieve wider benefits.
legal system approves itself in its change as a system', and at p. 343: concepts 'have to be used uniformly, that is, consistently and with the distinctions that are marked out by them […] They form a second, metatextually supplied security net for redundancy in the system. Once they are worked out and legal texts make use of them, argumentation without legal concepts is well-nigh impossible'. 82 Ibid., at pp. 340, 346: 'concepts compound information, thereby reducing the redundancy required in the system'; 'concepts are stored experiences taken from cases, which are no longer perceived or critically discussed as experiences'.
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The field of sociobiology operates on the basis that genes code not simply for physical traits but, in the case of human organisms, strategies which have proved beneficial for social structure, and have thereby also enhanced human reproductive fitness. By these means, an alignment may be said to exist between certain genetic structures as expressed in the human genome, and the one hand, and social structures associated with the early stages of human social evolution, on the other, when it may be assumed that human genetic evolution was still undergoing significant development. Some variants of this idea impute social structure to genetics alone, while others accept the possibility of coevolution between genetic and 'epigenetic' or (in this context) cultural transmission. Although there have recently been some striking contributions to this body of work (see in particular S. Bowles and H. Gintis, A Cooperative Species: Human Reciprocity and its Evolution (Princeton, NJ: Princeton University Press, 2011), they are stronger on theoretical presentation and formal modelling than on empirical evidence, part of the problem being the lack of reliable evidence on the environments and structures of early human societies. Given the early stages of this work it would probably be premature to draw from it any firm conclusions for the study of legal systems.
